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POETS AND CARPENTERS 

When the word f i r s t  began to  g e t  around that I would 

be the Commencement speaker here this year ,  t h e r e  w e r e  a 

number of i n t e r e s t i n g  r e a c t i o n s  -- some from s t u d e n t s  I 

had m e t  earlier on t h i s  campus, o t h e r s  from i n d i v i d u a l s  

I d i d  no t  even know. The suggest ions and comments covered 

q u i t e  a w i d e  range, b u t  they seemed t o  have one th ing  i n  

common -- namely, that  there are cer ta in  subjects I should 

be w i s e  no t  t o  t a l k  about.  Not t h a t  anyone th inks  t h e s e  

subjects are taboo -- j u s t  t r i t e .  

L e t  m e  g ive  you a b r i e f  sampling of some comments I 

received: 

-- Don't g ive  us any of t h e  onward and upward, t h e  

f u t u r e  l i es  ahead kind of  i n s p i r a t i o n a l  garbage. 

-- Try being r e l e v a n t  f o r  a change. 
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-- For heaven 's  sake d o n ' t  t a l k  about the b e n e f i t s  

of t h e  space program. 

-- Don't  t a l k  down t o  u s .  Don't  preach o r  

p o n t i f i c a t e .  

-- Skip the  customary p l a t i t u d e s  and t r u i s m s  and 

t a l k  about something r e a l l y  p r a c t i c a l  and c lose  t o  home -- 
l i k e ,  maybe, t h e  moral r e s p o n s i b i l i t y  of t h e  u n i v e r s i t y  t o  

t h e  inner  c i t y .  

A s  you can see from these f e w  samples -- and there 

w e r e  l o t s  more -- t h e  frequency count shows a predominance 

of "thou s h a l t  n o t s , "  r a t h e r  than "thou s h a l t s . "  There 

wasn ' t  any r e a l  unanimity of opinion,  b u t ,  neve r the l e s s ,  

I w a s  ab l e  t o  g e t  a message. I ' m  s u r e  I w i l l  not  be a b l e  

t o  avoid a l l  t h e  " s h a l t  n o t s , "  bu t  I'll t r y  not  t o  

emphasize them unduly. 

The world has changed a g r e a t  d e a l  s i n c e  m y  own 

s tuden t  days a t  Cal Tech both m a t e r i a l l y  and phi losophica l ly .  

But  from my vantage po in t  on a u n i v e r s i t y  campus f o r  the 

p a s t  seven years  I f i n d  it d i f f i c u l t  t o  b e l i e v e  t h a t  

s tuden t s  themselves have become a l l  t h a t  d i f f e r e n t ,  what- 

ever  s e e m  t o  be outward appearances.  
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I n  many ways s t u d e n t s  know more and  l e a r n  s o o n e r  

than  they d i d  a g e n e r a t i o n  ago .  Cynic ism i s  p - e v a l e n t  

and  sometimes v e r y  a p p a r e n t .  But i d e a l i s m ,  which h a s  

b e e n  the  p r o v i n c e  of y o u t h  s i n c e  the  t i m e s  of a n t i q u i t y ,  

i s  s t i l l  t o  be found.  S t u d e n t s  are s t i l l  able t o  show 

emot ion  over i d e a s  and i d e a l s .  

I a m  aware  t h a t  some members of your  own g e n e r a t i o n  

may u s e  the  w o r d  "emot ion"  i n  a pejorative s e n s e .  I n  

f ac t ,  they c a n  g e t  p r e t t y  e m o t i o n a l  a b o u t  i t .  But t h a t ' s  

their  hang-up. € b e l i e v e  most of u s  s t i l l  c o n s i d e r  

emot ion  a good h o n e s t  word and a good h o n e s t  human 

character is t ic .  

O n  t h i s  s u b j e c t ,  l e t  m e  r e c o u n t  t o  you a c o n v e r s a t i o n  

I had  l a s t  year with a f e w  of o u r  s t u d e n t s .  W e  had o u r  

problems d u r i n g  the Cambodian cr is is  and the s i t u a t i o n  

remained  q u i t e  t e n s e  w h i l e  I and  s e v e r a l  others i n  

a d m i n i s t r a t i o n  t r i e d  t o  keep communication c h a n n e l s  open 

w i t h  some of o u r  most a l i e n a t e d  s t u d e n t s .  

One of the l e a d e r s  f l a t l y  t o l d  m e  I w a s  a " r o t t e n  

P r e s i d e n t "  and o u g h t  t o  r e s i g n .  I asked h i m  t o  describe 

a good p r e s i d e n t .  The rep ly  was q u i c k  -- " a  c o l l e g e  
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p r e s i d e n t  ought no t  t o  be an admin i s t r a to r  o r  an  

a u t h o r i t a r i a n  f i g u r e "  -- he ought to be a symbol, and 

a r a l l y i n g  p o i n t ,  f o r  t h e  s t u d e n t s  of h i s  u n i v e r s i t y .  

A good c o l l e g e  p r e s i d e n t ,  he s a i d ,  should p a r t i c i p a t e  

i n  rap s e s s i o n s  wi th  t h e  s tuden t s ,  understand t h e i r  

f e e l i n g s ,  open up and make s i n c e r e ,  s t i r r i n g  b u t  hones t  

s ta tements  from t h e  h e a r t  r a t h e r  than  the mind. H e  

should be i n s p i r a t i o n a l  -- no t  c o l d l y  p r a c t i c a l .  

By t h e  t i m e  he  f i n i s h e d  t h e  d e s c r i p t i o n ,  I was 

beginning t o  g e t  the picture .  I s a i d  t h a t  it seemed 

t o  m e  what he was r e a l l y  looking for  w a s  a poe t .  H e  

qu ick ly  agreed.  Then I asked him w h a t  he  thought I 

was. Again, he d i d n ' t  t ake  long t o  d e l i b e r a t e .  " Y O U , "  

he sa id ,  " a r e  d e f i n i t e l y  n o t  a poet .  You're  a ca rpen te r . "  

W e l l ,  maybe everyone has  a secret desire t o  be a 

poe t  -- I r e a l l y  c a n ' t  say.  And inaybe some people might 

t h i n k  i t ' s  a put-down t o  be descr ibed  ei ther  a s  a 

ca rpen te r  or a s  a poe t ,  b u t  I d o n ' t  look a t  it t h a t  way. 

The world i s  f u l l  of bo th  poe t s  and c a r p e n t e r s  and I 

believe each of us  has  wi th in  u s  some c a p a b i l i t i e s  for  

both. The c a r p e n t e r s ,  the a r t i s a n s ,  the engineers a re  
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a l l  problem-solvers, b u t  I d o n ' t  t h i n k  t h i s  is  

n e c e s s a r i l y  bad. What i s  more, achievements of c a r p e n t e r s  

o f t e n  f i r e  the imaginat ions of t h e  poe ts .  

Poe t ry  i n  i t s  broades t  s e n s e  is a c r e a t i v e  ac t ;  t h e  

poet p r e s e n t s  t o  u s  h i s  v i s ion  of t h e  undefinable .  I t ' s  

m y  b e l i e f  t ha t  t h e r e  i s  an underlying poe t ry  i n  t h e  

adventure  of science. 

I suggest  t h a t  poe t ry  i s  t h e  w o r d s  t h a t  men r each  

fo r  -- o f t e n  inadequately -- t o  desc r ibe  t h e  emot ions  

t h a t  s t ir  them when they  see and hear  of such deeds a s  

men f i r s t  walking on t h e  moon. The B i b l e  and much of 

r e l i g i o n  a r e  poe t ry ,  t oo .  

You who a r e  he re  today a r e  concerned wi th  problem- 

so lv ing ,  o r  you wouldn ' t  have come t o  Cal Tech i n  t he  

f i r s t  p l ace .  B u t  from my conversa t ions  wi th  you, and 

f r o m  what I know about your gene ra t ion ,  I know t h a t  you 

a r e  concerned wi th  much more than mere mechanics -- or 

ca rpen t ry ,  if you w i l l .  You cannot and w i l l  n o t  ignore 

your moral r e s p o n s i b i l i t i e s ,  your p o e t i c  s e lves .  

A l l  of  u s ,  whether poe t s  or c a r p e n t e r s ,  must work 

wi th in  t h e  l i m i t a t i o n s  of our own a b i l i t i e s  and our  own 
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t a l e n t s .  La Rouchefoucauld wrote, some three c e n t u r i e s  

ago, a s ta tement  tha t  i s  j u s t  as t r u e  today a s  it w a s  

then : 

"God has p u t  as  d i f f e r e n t  t a l e n t s  i n  man a s  trees 

i n  Nature: and each t a l e n t ,  l i k e  each tree, has i t s  

own special c h a r a c t e r  and aspect . . . I The f i n e s t  

pear tree i n  t h e  world cannot produce t h e  m o s t  o r d i n a r y  

apple, and the m o s t  sp lendid  t a l e n t  cannot d u p l i c a t e  

the effect of the homeliest s k i l l . "  

So I t h i n k  we must ask ou r se lves ,  w h e r e  do our  real  

t a l e n t s  lie? Should an  apple  tree t r y  t o  be a pear tree? 

Should a ca rpen te r  t r y  t o  act  l i k e  a poet? 

The ques t ion  is  a p a r t i c u l a r l y  tough one i n  t h i s  

yea r  of 1971, when so many m e m b e r s  of the  engineer ing 

p ro fes s ion  a r e  unemployed, or forced t o  accep t  w o r k  l y ing  

o u t s i d e  t h e i r  s p e c i a l t i e s .  It i s  a b i t te r  p i l l  t o  swallow, 

t o  spend your l i f e  l ea rn ing  p a r t i c u l a r  s k i l l s  and d i s c i p l i n e s ,  

and then  t o  f i n d  t h a t  i n  many cases you cannot f i n d  s u i t a b l e  

o u t l e t s  for product ive and c r e a t i v e  endeavor. 

The f a c t  is, and w e  may as well face it, we are 

be ing  confronted w i t h  a dilemma. Even though there a r e  
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many f i e l d s  t h a t  demand our best engineer ing s k i l l s ,  

t h e r e  seem t o  be no channels through which w e  can b r ing  

them t o  bear .  

NASA i s  probably a s  aware of t he  problem a s  anyone, 

because the  agency Y!as seen i t s  aerospace work force  

drop from a peak of more than 400,000 a few yea r s  ago 

t o  something less than 150,000 today, with the  curve 

only now beginning t o  f l a t t e n  o u t .  It i s  easy  fo r  those 

who a r e  not  a f f e c t e d  d i r e c t l y  t o  say t h a t  t hese  th ings  

a r e  always c y c l i c a l  -- even though from t h e  h i s t o r i c a l  

po in t  of view they may be r i g h t .  

t h a t  comforting, j u s t  t o  know t h a t  something has  happened 

before  and probably w i l l  happen again.  A s  I r e c a l l ,  j u s t  

about two decades ago, L i f e  magazine devoted most of an 

e n t i r e  i s s u e  t o  a very severe problem of t h a t  t i m e  -- 
unemployed engineers .  

It r e a l l y  i s n ' t  a l l  

My considered opinion i s ,  recognizing t h a t  t h e  t i m e s  

a r e  d i f f i c u l t ,  t h a t  t h i s  country needs i t s  engineers  

today more than ever  before .  One of t h e  t r o u b l e s  i s  

t h a t  n o t  everybody knows it y e t .  P a r t i c u l a r l y  i n  recent 

months, we hear  s t r i d e n t  voices r a i s e d  on every s i d e ,  
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saying t h a t  sc ience  and technology l i e  a t  t he  root of 

a l l  ou r  problems. To hear some people t e l l  it, tech- 

nology is an invent ion of  t h e  d e v i l  and t h e  b e s t  t h ing  

we  cou ld  do would  be t o  f o r g e t  t h e  whole th ing .  They 

apparent ly  b e l i e v e  -- and I t h i n k  they  are q u i t e  s i n c e r e  

about it -- t h a t  all we need t o  do i s  t o  go back t o  t h e  

good o l d  days of the s a i l i n g  s h i p  and the  horse and 

buggy and a l l  our problems w i l l  au tomat ica l ly  fade away. 

This  simply i s n ' t  poss ib l e  -- a s o c i e t y  can never r e t r a c e  

i t s  h i s t o r y .  Even i f  s o c i e t y  a s  we  know it w e r e  t o  be 

destroyed and a f r e s h  s t a r t  made, t h e r e  i s  no reason t o  

believe t h a t  w e  would a r r i v e  again a t  the good o ld  days 

o r  t h a t  they  would seem so good i f  w e  d i d .  

While it i s  t r u e  t h a t  technology l ies  a t  t h e  root 

of some of our problems -- c e r t a i n l y  not  a l l  of them by 

any means -- it i s  equa l ly  t r u e  t h a t  technology o f f e r s  

our best and sometimes our only hope of dea l ing  with many 

of these  problems. 

In  many ways I th ink  w e  tend  t o  take  too narrow a 

view. We t a l k  about poverty,  f o r  example, as i f  it w e r e  

a s i n g l e ,  d i s t i n c t  problem t h a t  w e  can s i n g l e  ou t  and 
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a t t a c k  head on. B u t  w e  r e a l l y  know t h a t  it is  an 

i n t r i n s i c  p a r t  of a much l a r g e r  economic f a b r i c ,  

One of t h e  w o r l d ' s  t r u l y  o r i g i n a l  t h inke r s ,  Buck- 

minster Fuller;  (who, I understand, r e c e n t l y  v i s i t e d  

wi th  you he re  a t  Cal Tech) b e l i e v e s  t h a t  t h e  answer 

l i es  i n  learn ing  t o  do m o r e  wi th  less. Says Fu l l e r :  

" I n  t h i s  cen tury  we've gone from less than one 

p e r c e n t  of humanity t o  f o r t y  percent  of humanity enjoy- 

ing a h igher  s tandard of l i v i n g  than any king we  knew of 

before  t h e  20th Century. This  i s  d e s p i t e  t h e  f a c t  t h a t  

during t h a t  t i m e  t h e  resources  per c a p i t a  have been con- 

t i n u a l l y  decreasing. The way w e  go t  t o  tak ing  ca re  of 

forty p e r c e n t  of t h e  people was by doing more with less. 

And t h i s  i s  no t  i n  t h e  economics books," 

Something else t h a t  may n o t  always be i n  t h e  

economics books, although it should be, i s  t h e  i n t e r -  

locking r e l a t i o n s h i p  be tween economics and technology. 

Sound economics, sound technology and sound c u l t u r e ,  

a l l  go hand i n  hand. I f i n d  it almost impossible t o  

conceive of a modern country t h a t  has a well-advanced 

and success fu l  high technology t h a t  does n o t  a l s o  have 
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a s t rong  economic base,  nor one w i t h  a s t rong  economic 

base w i t h o u t  a t r u l y  advanced technology. I n  anc ien t  

t i m e s ,  t h a t  base was b u i l t  l a r g e l y  on t r a d e .  The anc ien t  

Phoenicians,  the  master t r a d e r s  of t h e i r  e r a ,  c a r r i e d  

knowledge a s  w e l l  a s  goods throughout the then-known 

w o r  Id.  

The G r e e k s ,  who learned f r o m  t h e  Phoenicians,  b u i l t  

a golden age of a r t  and c u l t u r e  and science and philosophy 

upon the  same kind of s o l i d  economic base.  It might also 

be argued t h a t  t h e  t r a d e  i t s e l f  grew o u t  of t h e  technology 

of sh ips ;  a more or less chicken-and-egg r e l a t i o n s h i p .  

In  any event ,  economics, technology, and t h e  a r t s  a l l  

f l ou r i shed ,  and they  f l o u r i s h e d  toge ther .  

During the Renaissance there was a r e p e t i t i o n  of t h e  

now f a m i l i a r  p a t t e r n .  It  was c e r t a i n l y  not  an acc ident  

t h a t  t h e  age of t h e  g r e a t  exp lo re r s ,  Columbus, Magellan 

and t h e  rest, was a l s o  an age of i n t e l l e c t  -- science 

and poe t ry  and a r t  and music  and a r c h i t e c t u r e .  

The economic and t r a d e  base i s  equa l ly  obvious today. 

I would  s u b m i t  t h a t  W e s t  Germany and Japan, along with 

our own country,  a r e  e x c e l l e n t  cases  i n  po in t  -- our 
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economic base i s  s t rong  because our technology is  

advanced. Because of t h i s  t h e  leading s c i e n t i s t s ,  

artists, musicians of the w o r l d  c o m e  f r o m  those 

coun t r i e s .  

I would l i k e  t o  stress my s t rong  belief t h a t  the 

f u t u r e  p r o s p e r i t y  of t h i s  country depends on our con- 

t inued  development of high technology. 

I n  t h i s  century,  world l eade r sh ip  i n  nea r ly  every 

important area of human endeavor has  s h i f t e d  from Europe 

t o  America. But simply because we now are i n  t h e  lead 

does no t  n e c e s s a r i l y  mean t h a t  w e  w i l l  cont inue t o  hold 

t h a t  p o s i t i o n  without  f u r t h e r  e f for t  on our p a r t .  Japan, 

China, t h e  U . S . S . R . ,  t h e  Common Market c o u n t r i e s  of 

Western Europe -- a l l  are chal lenging our leadersh ip ,  

and they  a r e  doing it by t r y i n g  t o  b e a t  u s  a t  our own 

game: technologica l  pioneering. 

Now, t h e  key t o  success i n  a g r e a t  modern i n d u s t r i a l  

s ta te  is  p roduc t iv i ty .  And i n  t h e  modern i n d u s t r i a l  s t a t e  

it has  t o  be s t a t e d  a s  rising product iv i ty .  We c a n ' t  

expect "cost of l i v ing"  i m  r e a s e s ,  r e t i r e m e n t  b e n e f i t s  

and medical b e n e f i t s  a l l  t o  occur simultaneously u n l e s s  
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produc t iv i ty  increases .  Nor can we  maintain our c u r r e n t  

l i v i n g  s tandards  and a t  t h e  same t i m e  reduce poverty,  

a l l e v i a t e  urban b l i g h t  or improve o u r  phys ica l  environ- 

ment without  increas ing  p roduc t iv i ty .  And p roduc t iv i ty  

i n  our modern s o c i e t y  i s  almost completely dependent on 

an advancing technology. 

To be s u r e ,  advancing technology without  appropr ia te  

s o c i a l  d i r e c t i o n  i s  a source of many c u r r e n t  crises -- 
nuclear  war, p o l l u t i o n ,  r u r a l  dep le t ion ,  populat ion 

inc reases ,  etc.  Technology perhaps can be blamed, b u t  

r a t h e r  it i s  the  lack of appropr ia te  s o c i a l  i n s t i t u t i o n s  

t o  d i r e c t  and c o n t r o l  advancing technology t h a t  i s  the  

source of much of our concern. B a d  government, the  

mi l i t a ry - indus t r i a  1 complex, i n f l e x i b l e  i n s t i t u t i o n s  

( inc luding  o u r  educa t iona l  systems) a r e  a l s o  t o  be blamed. 

It i s  no t  my p lace  t o  t e l l  you t h a t  t h ings  a r e  going 

t o  be simple o r  easy. My genera t ion  cannot o f f e r  any 

homil ies  on how t o  choose and achieve your p a r t i c u l a r  

l i f e  s t y l e s .  Mostly what we can clffer i s  wisdom, b u t  

s i n c e  wisdom i s  heav i ly  experienced-based, i t ' s  l i k e l y  

t o  be obsolescent  i n  t o d a y ' s  world of a c c e l e r a t i n g  change. 
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Anyway, you would probably resent  it i f  I w e r e  t o  t r y .  

Bu t  I do t h i n k  w e  can a t  l e a s t  t r y  t o  pass on t o  you 

some of t h e  th ings  we may have learned ,  and t h e  accept- 

ance o r  t h e  r e j e c t i o n  i s  up t o  you. 

So I w i l l  simply say t h a t  it would seem advisable  

t o  keep as many avenues open a s  poss ib l e  -- I t h i n k  

" s t a y  loose" i s  t h e  phrase -- and t o  r e a l i z e  t h a t  t he  

world despe ra t e ly  needs problem-solvers, and s i n c e  your 

t a l e n t s  more than l i k e l y  lean i n  t h i s  d i r e c t i o n ,  they  can 

be appl ied  i n  many d i f f e r e n t  ways. 

One of t h e  pa ths  we can take  -- t h e  obvious one -- 
i s  t o  h e l p  develop some new a rea  of h igh  technology t h a t  

w i l l  se rve  t o  s t rengthen  our Na t ion ' s  economic base ,  and 

t h u s  i n d i r e c t l y ,  our whole c u l t u r e .  We d o n ' t  n e c e s s a r i l y  

have to perform t h i s  task with p roduc t iv i ty  foremost i n  

o u r  minds, a s  I have explained -- even though t h a t ' s  

r e a l l y  the  way i t  works .  

A second path -- and t h e  demand f o r  t h i s  path w i l l  

be growing r a p i d l y ,  I b e l i e v e  -- i s  t o  a t t a c k  d i r e c t l y  

t h e  s o c i a l ,  economic, and o the r  s e r i o u s  problems of o u r  

t i m e  t h a t  have a d e f i n i t e  technologica l  component. 
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Problems of ecology -- a i r  p o l l u t i o n ,  water 

p o l l u t i o n ,  and so on, have technologica l  s o l u t i o n s .  

Urban and in te rurban  t r a n s p o r t a t i o n  have technologica l  

so lu t ions .  As soon a s  w e  determine t h e  appropr ia te  

p o l i t i c a l  system which w i l l  spend t h e  t i m e  and money, 

we  a l r eady  know a good dea l  about how t o  solve problems 

l i k e  these, and what remaining technology needs t o  be 

developed w i l l  undoubtedly appear.  

Other problems such a s  r u r a l  and ghe t to  h e a l t h ,  

housing, hunger, and poverty,  have only a p a r t l y  

technologica l  s o l u t i o n ;  s t i l l  o t h e r s ,  w i t h  s t rong  human 

and soc io log ica l  components, a r e  even harder  t o  dea l  

wi th ,  and it may be a long t i m e  before  problem-solvers 

l e a r n  t o  dea l  with "people" problems. U n t i l  then ,  w e  

may have t o  r e l y  on t h e  poets .  

H e r e  I would remind you once again t h a t  -- w h i l e  

it wasn ' t  easy  t o  land men on t h e  Moon -- it was never- 

t h e l e s s  a s t ra ight forward ,  engineering k i n d  of problem. 

And a s  someone has  s a i d ,  t h e r e  w e r e n ' t  any people 

between here  and t h e r e .  
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L e t ' s  face it -- problems t h a t  involve human beings 

as  a major p a r t  of the equat ion are much harder  t o  so lve .  

That doesn ' t  mean t h a t  t h e  ca rpen te r s  of t h e  world 

shou ldn ' t  t a c k l e  those problems, too.  It simply means 

t h a t  we must always be aware t h a t  there won't  be any 

i n s t a n t  so lu t ions .  Some s o l u t i o n s  take  longer than  

o the r s .  S o c i a l  mores a r e  n o t  changed overnight .  

The t h i r d  pa th  then  t h a t  l i es  open t o  o u r  profess ion  

-- and I th ink  r e l a t i v e l y  few persons y e t  r e a l i z e  what 

a broad and important pa th  it can be i n  t h e  yea r s  ahead 

-- t o  pursuebng-range s tudy and r e sea rch  on the applica- 

t i o n  of problem-solving techniques t o  s o m e  of the  m o r e  

pure ly  human problems. Some extremely i n t e r e s t i n g  

experiments i n  t h i s  d i r e c t i o n  a r e  a l r eady  going on, 

enough t o  show u s  t h a t  the promise i s  enormous. 

For example: I a m  s u r e  you know t h a t  some of the 

pioneering s t u d i e s  w e r e  done in Cal i fo rn ia  a f e w  yea r s  

ago by some of the aerospace companies, applying systems 

engineer ing techniques t o  s tudy problems of t r a n s p o r t a t i o n ,  

c r i m e ,  and communications, among other th ings .  
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An extremely i n t e r e s t i n g  experiment i n  what is  ca l led  

" incen t ive  w e l f a r e "  i s  now going on i n  New Jersey, 

Problems of  t h i s  k ind  a r e  being s tudied  inc reas ing ly  

at u n i v e r s i t i e s  and urban i n s t i t u t e s .  

Systems engineer ing  techniques are now be ing  appl ied  

even i n  some of our  l a w  schools  t o  improve o u r  c r imina l  

j u s t i c e  system, w i t h  the idea  of not  on ly  t r y i n g  t o  

reduce the crime rate b u t ,  i f  possible, t o  speed up the 

system, i.e., t o  determine g u i l t  or innocence much m o r e  

r a p i d l y  b u t  wi thout  diminishing the r e l i a b i l i t y  of t h e  

v e r d i c t  o r  denying t h e  r i g h t s  of the  ind iv idua l .  

From a l l  t h i s ,  I th ink  a p a t t e r n  i s  emerging, and 

I b e l i e v e  tha t  our coun t ry ' s  l eade r sh ip  i n  technology 

w i l l  respond t o  the cha l lenges  of t h e  t i m e s  and cont inue  

t o  move ahead. 

One f i n a l  po in t :  If we  look a t  t h e  i n d u s t r i e s  

w h i c h  have cont r ibu ted  t o  our  c o u n t r y ' s  g r e a t e s t  growth 

dur ing  the l a s t  decade or two, we qu ick ly  uncover such 

f i e l d s  as computers, e l e c t r o n i c s ,  automatic  c o n t r o l s ,  

photography, new material, new chemical o r  phys ica l  

processes for  consumer or i n d u s t r i a l  use.  It i s  no 
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coincidence a t  a l l  t h a t  these are  a l l  high technology 

i n d u s t r i e s  and t h a t  most of t h i s  technology was s t imula ted  

by government need i n  some p a r t i c u l a r  f i e l d  o r  another .  

It is w e l l  known, for example, t h a t  a f t e r  each major 

w a r ,  from t h e  Middle Ages on, new technology s p r i n t e d  

ahead. AEC and NASA a r e  peacefu l  ways of accomplishing 

t h e  same th ing .  I n  William James' phrase,  w h a t  w e  need 

is a "moral equ iva len t  of war." A s  a s u b s t i t u t e ,  A E C ,  

NASA, NSF, N I H  may se rve ,  i n s o f a r  a s  the  t echno log ica l  

a s p e c t s  a r e  concerned. 

It i s  a source of wonder and amazement t o  m e  t h a t  

there are s t i l l  voices  c ry ing  o u t  t o  c u t  o u r  science and 

technology programs even more deeply than  they  have 

a l r e a d y  been c u t  -- as i f  t h e  money being spent  f o r  

product ive ,  economically va luable  technology could be 

better spent  on e n t e r p r i s e s  t h a t  spend e x i s t i n g  c a p i t a l  

r a t h e r  than  c r e a t i n g  new wealth.  

For example, Western Europe i s  s e r i o u s l y  cons ider ing  

p a r t i c i p a t i n g  i n  o u r  space s h u t t l e  development, because 

they  can r e a d i l y  understand t h e  value of s h u t t l e  

technology t o  t h e i r  own development. Other c o u n t r i e s ,  
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even t h e  economically weak emerging na t ions ,  apprec i a t e  

t h e  value of high technology, b u t  some of our own 

c i t i z e n s  seem t o  be q u i t e  b l i n d  t o  it. 

But  t h a t  i s  t h e  way of h i s t o r y .  W e  a r e  s t i l l  

r e a l l y  only a t  t he  beginning. I t h i n k  the developments 

t h a t  t ake  p lace  i n  the  next  few years  w i l l  be enough t o  

convince even our seve res t  c r i t i c s ,  t h a t  a l l  such programs 

-- and t h e  high technology t h a t  goes with them -- a r e  

r e l e v a n t ,  and indeed indispensable ,  t o  t h e  better world 

a l l  of us  hope f o r ,  provided w e  t ake  ca re  t h a t  t h i s  new 

technology i s  d i r e c t e d  toward u s e f u l  p r o j e c t s  and t h a t  

t h e  s i d e  effects  a r e  manageable i n  our complex human 

socio-economic system e 

Perhaps I could be permit ted t o  quote George Wald, 

a d i s t ingu i shed  b i o l o g i s t  and Nobel P r i ze  winner: "Our 

genera t ion  cannot and should no t  a s su re  the  young of a 

r e a l  f u t u r e . "  I n  l i g h t  of the  populat ion explosion,  

p o l l u t i o n  and nuclear  war, such a statement might be 

accura t e  b u t  i s  c e r t a i n l y  not  p a r t i c u l a r l y  cons t ruc t ive .  

It does c a l l  a t t e n t i o n  t o  t h e  problems we f ace ,  and 

although a b i t  poe t ic  does o f f e r  u s  a r e a l  chal lenge.  
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The chal lenge we face ,  and I t h i n k  w e  face it toge the r ,  

n o t  a s  s epa ra t e  genera t ions ,  is  t o  d e l i n e a t e  the problems 

a s  c l e a r l y  a s  poss ib l e  and then go t o  work on t h e m  i n  

any way we know how, i n  whichever manner best s u i t s  our 

t a l e n t s .  W e  do have t i m e ,  b u t  no t  much, so l e t ' s  g e t  

w i t h  it. 


